Finite element analysis has the potential to assist in the design process by allowing the 64 clinician to evaluate the effectiveness of many different interventions in order to identify which customized for gross patient-specific anatomy could be used to assist in the design of footwear heads, pain under the 5th despite dense peripheral neuropathy, and a plantarflexed 1 st ray.
88
Images were acquired on a GE Lightspeed VCT (GE Medical Systems, Milwaukee, WI) with a 89 slice thickness 0.625 mm. Image resolution was 512 pixels x 512 pixels with pixel size of 0.6 mm 90 x 0.6 mm. The image processing software Scan IP (Simpleware Ltd, Exeter, UK) was used to 91 acquire the measurements listed in Providence, RI). The metatarsal bones were modeled as rigid structures using a combination of 104 a cylinder and a sphere ( Figure 1a ). The diameter of the sphere representing the metatarsal
105
head was based on the maximum width of each metatarsal head measured using the CT scans.
106
The overall length of the metatarsal was determined from measurements acquired from the CT 107 scans while the shaft of the bones were assumed to be cylindrical with a diameter equal to 80% block was defined such that the plantar surface of the bones were embedded within the block.
133
To accommodate the presence of the metatarsal bones within the soft tissue, Boolean 134 subtraction was used to remove a volume in the shape of metatarsals from the tissue block. Tie
135
constraints between the metatarsal bone surfaces and the surrounding tissue were defined.
136
The arch of the foot was assumed to have an ellipsoidal shape that was defined by the navicular simulate the barefoot condition by placing the plantar surface of the model in contact with a rigid structure representing the floor that was fully constrained against translation or rotation.
160
Contact at the foot-floor interface was defined by a static coefficient of friction of 0.5.
161
The model was loaded by applying a concentrated force load to the node closest to the were modeled as rectangular blocks 110mm wide by 100mm long using Abaqus C3D8
188
hexahedral elements.
189
The shoe midsole and outsole were modeled as a 13mm thick flat block (firm crepe) simulations, the bottom surface of the pad was tied to the top surface of the insole.
208
The plantar pressure data from most of the models were validated using pressure 
232
A summary of predicted pressure at each MTH is presented in Figure 6 where the properties may also have contributed to the difference. The model is also able to detect local 269 areas of stress concentration (e.g. those associated with the MP in Figure 5d ). This is a frequent 270 clinical concern and a topic that deserves further investigation through simulation since it 271 cannot readily be measured using low-resolution in-shoe sensors.
272
There are a number of limitations to the present approach. Currently CT or MRI images 
